Objectives: Health research indicates that physician trust in the United States has declined over the last 50 years. Paralleling this trend is a decline in social capital, with researchers finding a negative relationship between immigration-based diversity and social capital. This article examines whether physician distrust is also tied to immigration-based diversity and declining social capital. Methods: Data come from the 2012 General Social Survey, one of the gold standards of US public opinion surveys, using a national probability sample of 1080 adult US respondents. Key measures included support for reducing levels of immigration to the United States and multiple measures of physician trust.
Introduction
Analyses of US public opinion for almost half a century indicate that physician distrust has increased sharply over time. 1 Numerous studies have shown that physician trust is important for various health-related outcomes, including medication and other treatment adherence, 2,3 self-rated health and additional health outcomes, 2, 4 and use of preventative services. 5 Studies have found that physician trust varies across a number of different factors, including race, [5] [6] [7] physician payment method, 8 length of physician-patient relationship, 9, 10 patient health, 9 physician wait times, 9,10 physician communication, and 11 even interactions between race, gender, socioeconomic status (SES), and city of residence. 7 Notably, a number of qualitative and quantitative studies have indicated lower physician trust for foreign physicians. 9, 10, 12 Paralleling the decline in physician trust over time, social scientists studying social capital have observed a decline in social trust and civic engagement. 13 Moreover, studies have found an inverse relationship between social capital and indicators of diversity, especially immigration-related diversity. 14 Putnam proposed that social distance might account for this inverse relationship between social capital and diversity. 14 Studies using attitudinal indicators of intergroup relations have confirmed that social distance-based attitudes toward Blacks moderate (increase) the negative relationship between population heterogeneity and both participation in voluntary organizations 15 and trust. 16 Furthermore, charitable giving decreases as perceptions of immigrant job competition increase, attitudes that also reflect social distancing from immigrants. 17 Immigration for some is tied to both perceptions of outgroup hostility and group competition. 18 According to group position theory, a sociological social-psychological approach to analyzing intergroup relations, 19, 20 the construction of group boundaries and decisions about who is included in or excluded from such socially constructed categories is fundamental to understanding intergroup relations. Moreover, the perceived encroachment upon or violation of these group boundaries and their associated entitlements invites an emotional reaction. The construction and maintenance of group boundaries are also central to Putnam's account of diversity, social distance, and social trust, particularly with Putnam's reference to the social-psychological concept of social identity and his advocacy for "redraw[ing] more inclusive lines of social identity." 21 These underlying dimensions of out-group hostility and emotionally charged perceptions of group competition 20 are particularly relevant in light of research arguing that physician trust, in contrast to physician satisfaction, involves a strong affective dimension. 22 It would not be a stretch to propose that out-group hostility and competition contribute to declining social trust in an increasingly diverse society. Finally, to the extent that some Americans bristle at immigration-related cultural changes and language differences, 23 physician distrust might increase if linguistic/communication barriers become more prevalent in physician-patient interactions. 12 While Putnam has stated that social trust is "different from trust in institutions and political authorities," 24 some of his social trust examples lend themselves to a reconceptualization of physician trust as a partial reflection of social trust. Discussing "the social geography of social trust" in reference to survey data about honesty and trust, Putnam offered instances of reduced social trust in big cities versus small towns. These examples include "store clerks in small towns are more likely to return overpayment," the small town lower likelihood of "cheating on … insurance claims," and "[c]ar dealers in small towns perform far fewer unnecessary repairs than big-city dealerships." 25 Each of these generalizations might reasonably describe aspects of the health care system, for example, payment and insurance. Substituting physicians and medical procedures/tests for car dealers and repairs suggests an analogous example for physician trust. A linchpin underlying this reconceptualization of physician trust as a partial indicator of social trust is the centrality of honesty for both physician practice and generalized reciprocity, a key dimension of social capital. According to Putnam, 26 "Trustworthiness, not simply trust, is the key ingredient." The dense social networks at the center of most examinations of social capital facilitate the flow of information regarding reputations and honesty, factors relevant to physician practice. Finally, Putnam notes that the demand for lawyers has increased amid the decline in social trust and honesty, yet another factor not unfamiliar to physicians or the patients who distrust them. 27 Since social science research on immigration-based diversity and declining social capital indicates that immigration-related social distancing may be occurring, with deleterious effects on trust, this study brings together these two literatures (health/medical services and the social sciences) to pose the question "Is there a relationship between physician distrust and attitudes toward immigration?" Specifically, to the extent that support for immigration reduction captures in some part a social distancing away from immigrants, some of whom work as physicians and other health care professionals, the following hypothesis is tested: increasing support for immigration reduction is positively related to physician distrust.
Recent data reveal that close to one in four physicians in the United States was trained outside of the United States, though some international medical graduates are US-born. 28 With a looming physician shortage projected over the next decade, 29 some have argued that this shortage can be partially addressed with foreign-born and foreign-trained physicians and other health care providers. 30 If this study's data support the proposed hypothesis, foreign physician distrust may not only arise from physician-patient interaction itself. Instead, such distrust may be part of the immigration distancing already described by social capital and civic engagement researchers. 14 Such social distrust is then reflected in patient encounters with foreign physicians, but not necessarily instigated by foreign physicians or by the structure of health care payments and other health policies.
This last point can also be understood in light of conceptual distinctions between personal and institutional objects of trust and individual and system levels of trust. As researchers have argued, 31 a personal object of trust at the individual level may be a person's personal doctor or care provider, while an institutional object of trust at the individual level may be a person's particular hospital, clinic, or health plan. The latter institutional object at the system level would represent hospitals, clinics, or health plans in general. 32 This study instead focuses on doctors or care providers in general, or the personal object of trust at the system level, rather than an individual's own doctor or own experienced interactions with particular doctors. In line with the earlier discussion of group-level cognitive boundaries, this conceptual distinction between personal objects of trust at the individual and system levels is similar to the group position distinction between self-interest and perceived group interests, as captured in the following quote pertaining to school busing for racial desegregation:
People can form an opinion about an ongoing and controversial issue like busing simply by thinking in terms of the interests of "myself and people like me." People need not be touched by busing directly … in order to form an opinion. 33 Likewise, people can form an opinion about the trustworthiness of physicians in general by thinking in terms of group boundaries separating immigrants from the native-born. People need not interact with a foreign-born physician directly in order to form an opinion.
Methods

Sample
Data come from the 2012 General Social Survey (GSS), collected by the National Opinion Research Center, headquartered at the University of Chicago. The GSS has been collected since 1972 and is funded by the National Science Foundation's sociology program. The 2012 GSS sampled both English and Spanish speakers, using a multi-stage area probability sample: standard metropolitan statistical area at the first stage, block groups and enumeration districts at the second stage, and blocks at the third stage. Quota sampling at the block level is used to select on sex, age, and employment status. Most interviews were face-to-face, though some were conducted by phone. The valid N for the study was 1080 respondents, omitting inapplicable respondents who were not asked the survey questions used in this study.
Measures
A physician distrust scale is constructed from responses to the following survey items:
How much do you agree or disagree with the following statements about doctors in general in the United States? Responses ranged on a 5-point scale from strongly agree to strongly disagree, with neither agree nor disagree at the midpoint. Don't know and No answer responses were coded as missing and later imputed using multiple imputation methods. The constructed scale averaged standardized responses to these five items, with higher values of the scale representing stronger disagreement with doctor trust (alpha reliability = 0.69) and therefore higher levels of physician distrust. Construction of this scale required reverse coding of responses for the third and fourth items.
The predictor variable represents attitudes toward US immigration levels, captured with the following question: "Do you think the number of immigrants to America nowadays should be increased a lot, increased a little, remain the same as it is, reduced a little or reduced a lot?" Responses range on a 5-point scale, with support for immigration reduction at the high end. Can't choose and No answer responses were coded as missing and later imputed. Although a singleitem measure, prior research indicated that this immigration reduction attitude captures both perceptions of intergroup competition and affect-laden modern day prejudice, or racial resentment, among national samples of both White and Black respondents. 18 Among White respondents, immigration reduction attitudes also reflected intergroup social distance, measured by disapproval of interracial/interethnic marriage.
The analyses controlled for a standard battery of demographic and social background variables: age (continuous), education (continuous, highest grade completed), family income (continuous, thousands of dollars), female (binary), race (binary variables for Black and other race), and foreignborn (binary). This study also controlled for possible confounding variables. Given conservative advocacy for immigration control as well as conservative skepticism of physicians' role in Affordable Care Act "death panels," conservatism is controlled using a seven-response scale ranging from extremely liberal to extremely conservative, with moderate at the midpoint. The next three possible confounders (unemployed status, no health insurance, and poor health) reflect possible economic vulnerability that could be tied to both physician distrust and support for immigration reduction. Unemployed status (unemployed, laid off, looking for work) is a dummy variable, constructed from a work status variable with "other" coded as missing. Lack of health insurance is introduced as a dummy variable. Finally, self-reported poor health is based on a health status item that ranges from excellent to poor on a five-response scale. For conservatism, insurance status, and self-reported general health, Don't know and No answer were coded as missing. Table 1 presents weighted sample means and distributions of the study variables.
Analyses
Ordinary least squares (OLS) regression models with survey weights were used to estimate the dependent variable. Multicollinearity diagnostics on the unweighted model did not reveal any concerns. Multiple imputation methods were used to recover missing values on the variables used in this study. 34 Missing data varied from 11% of cases on income to 0.1% of cases on education. Results did not differ between models estimated using a sample with no missing values imputed (complete cases only) and models estimated with cases recovered through multiple imputation of missing data. The results presented below utilize the sample that involved multiple imputations for missing data. Table 2 presents the results of the regression models. The unadjusted relationship between support for immigration reduction and physician distrust is positive and significant (Model 1, B = 0.104, p < 0.001, two-tailed), providing support for the hypothesis. The relationship remains significant even after adjusting for covariates (Models 2 and 3).
Results
To more clearly show the relationship between immigration reduction attitudes and physician distrust, an ordinal logistic regression model, with survey weights, was estimated to obtain predicted probabilities of expressing physician distrust using the following single-item measure: "All things considered, doctors can be trusted." For the purposes of estimating the model, responses to this item were collapsed into three categories: strongly agree/agree, neither agree nor disagree, and disagree/strongly disagree. Model 4 (Table 2) presents the results of the ordinal logistic regression for the single-item measure of physician distrust. The main hypothesized relationship between support for immigration reduction and physician distrust was confirmed, validating the aforementioned linear regression results. Ordinal logistic regression model diagnostics revealed that the immigration reduction independent variable did not violate the parallel slopes assumption in both the unweighted and weighted models (complete cases sample). In the unweighted model, poor health violated the proportional odds assumption, while in the survey-weighted model, age, female, other race, conservatism, and unemployment status violated the proportional odds assumption. In light of these model violations, partial proportional odds models were estimated, which also confirmed the hypothesized association between support for immigration reduction and physician distrust. The main effect of immigration reduction support estimated by the survey-weighted proportional odds model (N = 942) was 0.268 (p < 0.001), which approximates the comparable effect in Table 2 , Model 4 (N = 1080) of 0.265 (p < 0.001). Figure 1 presents the predicted probabilities calculated utilizing the coefficients estimated in Model 4. For the purpose of estimating the predicted probabilities, the covariates are set at their mean (continuous) or modal (categorical) values. Figure 1 illustrates that the probability of disagreeing or strongly disagreeing that doctors can be trusted increases as support for immigration reduction increases. For the hypothetical respondent who believes immigration numbers should be increased a lot, or does not appear to express social distance from immigrants, the predicted probability of physician distrust is 8%. By contrast, the comparable predicted probability of physician distrust is 20% for the hypothetical respondent who believes immigration numbers should be reduced a lot. Supplementary analyses were conducted to examine the effects of controlling for various measures of trust. The GSS contained a handful of measures of institutional and general trust, the former in reference to providing correct information about causes of pollution (see Table 3 for question wording). The split ballot design did not allow analyses with these measures and this study's full sample, so only subsamples are analyzed. Table 3 presents results from the sample subsets that included trust indicators (business trust, government trust, and general trust) as additional controls. As the supplementary results indicate, controlling for various trust measures, each of which is significant, does not explain away the significant relationship between support for immigration reduction and physician distrust.
Additional supplementary analyses controlled for the possible effects of a respondent's last doctor's visit and confirmed the model's relevance to other domains in which immigration may be salient (e.g. science). The GSS contained an item measuring satisfaction with treatment received during last doctor's visit. Introducing this factor in the full model ( Table 2 , Model 3) did not explain away the association between immigration restriction support and physician distrust (see Table 4 ). Further models examined whether immigration restriction support was linked to science, technology, engineering, and mathematics (STEM)-related attitudes as professions with an increasing number of immigrants. 35 Immigration restriction support was associated with a range of STEM-related attitudes, including declining confidence in the science community as a US institution and disagreement that scientific research advances the frontiers of knowledge and should be supported by the federal government (results available upon request). Confidence in the scientific community as an institution was considered as an additional control for the immigration restriction-physician distrust relationship, though with a smaller sample due to the split ballot design (N = 579). As Table 4 (Models 3-6) indicates, confidence in the scientific community accounts for much of the residual association between immigration restriction support and physician distrust, though there is still a marginally significant association (p = 0.07, two-tailed) after introducing this control. However, after also controlling for satisfaction from last doctor's visit (Model 6), there is no longer an association between immigration restriction support and physician distrust. It therefore appears that (lack of) confidence in the US scientific community is a major factor associated with both immigration restriction support and physician distrust. 
Discussion
The results of this study confirm the hypothesized relationship between immigration reduction attitudes and physician distrust. As such, this study ties physician trust to prior research focused on the reported negative effects of diversity, including immigration-based diversity. [14] [15] [16] [17] However, the supplementary analysis examining general trust as a possible mediator of this relationship raises some doubt as to whether social trust is a key dimension of the association between immigration reduction and physician distrust. Nevertheless, that general trust is itself independently associated with physician trust in the split ballot supplementary analysis does build on established social science research on social capital and physician trust, 4,36 bringing physician distrust squarely into the orbit of social capital research using individual-level reports of general trust, though not necessarily as part of the immigration attitudes link to physician distrust. Furthermore, the ancillary results from Table 4 reveal that these sentiments regarding immigration restriction are a key dimension of a more general lack of confidence in the US scientific community as an institution. Various explanations have been provided for either a lack of confidence in the US scientific community or anti-science attitudes, including difficulties with science education/ schooling, 37, 38 religious faith, 37, 39 racial group skepticism toward past unethical scientific endeavors, 37 and the perceived politicization of science, especially among conservatives. 40 A further consideration of both the science education and group skepticism explanations invites consideration of an association specific to particular gender and racial groups. Recently, educators and researchers have focused their attention on improving STEM education among female 38 and ethno-racial minority students. 41 Some STEM classes are taught by foreign-born teachers, introducing potential language/communication challenges. 42 In light of these studies, a final set of supplementary analyses was undertaken to explore group-specific associations (see Table 5 ). The most striking finding is that the association between immigration restriction support and physician distrust is significant among non-Hispanic White women (p < 0.05, two-tailed), even controlling for confidence in the scientific community and last doctor visit. There is no parallel association among White men. While the association between immigration restriction support and physician distrust among non-Whites is statistically nonsignificant in the smaller sample, the larger sample of nonWhites, prior to respondent omission due to the split ballot control for confidence in science, still revealed a significant association between immigration attitudes and physician distrust (p < 0.05, two-tailed, results available upon request).
Closer examination of the disaggregated multi-itemdependent variable provides clues regarding the individual items tied to immigration restriction support among particular types of respondents. White females were most concerned about doctors prioritizing earnings over patients in the smaller sample (N = 257), as well as doctors' skills and nonspecific trust in doctors in the less constrained sample that does not control for scientific confidence (N = 476). Notably, this mirrors prior research that distinguishes between value and competence dimensions of trust toward the institution of health care as a whole, though not specifically physicians as an occupational subset of the health care system. 43 Non-Whites' immigration attitudes on the other hand were linked to nonspecific trust in doctors and doctors discussing all treatment options with their patients, but not doctors' skills or doctors' possible earnings incentives. Future research should re-examine these results with larger, multiethnic samples to minimize the loss of statistical power due to the GSS' split ballot design.
The residual relationship between immigration reduction and physician distrust among non-Hispanic White women, after controlling for other (system level) trust measures, All models control for all covariates presented in Table 2 . (5) Hardly any trust. c General trust: "Generally speaking, would you say that most people can be trusted or that you can't be too careful in life?" (1) Most people can be trusted, (2) Depends, and (3) You can't be too careful in life. ***p < 0.001; **p < 0.01; and *p < 0.05 (two-tailed). Table 4 . Ancillary analyses of physician distrust (multiple item), by immigration restriction support, controls, doctor satisfaction, and confidence in scientific community. All models control for all covariates presented in Table 2 . The Model 1 effect (0.0925) differs slightly from Table 2 , Model 3 (0.0948) due to adding doctor satisfaction to the missing data imputation model. a Doctor satisfaction: "How satisfied or dissatisfied were you with the treatment you received: when you last visited a doctor?"(1) Completely satisfied, (2) Very satisfied, (3) Fairly satisfied, (4) Neither satisfied nor unsatisfied, (5) Fairly unsatisfied, (6) Very unsatisfied, and (7) Completely unsatisfied. b Confidence in scientific community: "I am going to name some institutions in this country. As far as the people running these institutions are concerned, would you say you have a great deal of confidence, only some confidence or hardly any confidence at all in them? Scientific community?" (1) A great deal, (2) Only some, and (3) Hardly any. ***p < 0.001; **p < 0.01; *p < 0.05; and + p < 0.10 (two-tailed).
points in the direction of immigration-related interpersonal trust mediators tied to a social or group boundary involving nativity or immigration status. Because physician trust at the interpersonal level includes competence and interpersonal skills, 31 social-psychological research on stereotype content, which maps group-based stereotypes along two dimensions, competence and warmth, 44 may prove useful for future investigations of potential mediators of immigration-related attitudes and physician distrust. For instance, according to the stereotype content model, two US ethnic groups typically associated with immigration, Hispanics and Asians, fall short on either the competence and/or warmth dimension of stereotype content compared to Whites: Asians are stereotyped as more competent but less warm, while Hispanics are stereotyped as both less competent and less warm. Whether such stereotype dimensions mediate the link between immigration reduction and physician distrust, with warmth and competence seemingly important factors tied to physician trust, can be the subject of future research examining attitudes toward Asian and Hispanic immigrant doctors. Also, because physician distrust involves an emotional component, 22 future research may also want to consider whether perceptions of immigrant group competition may be a source of physician distrust. Among sociologists who study racial prejudice, group position theory proposes that negative out-group emotions are caused by perceived group competition; some part of the emotional component of physician distrust may be tied to such immigrant threat sentiments. 19, 20 Research has already shown that in some scientific occupations, such as computing and life sciences, the rising employment trends for US-born White women have either reversed and started to decline since the 1990s (computing) or plateaued (life sciences), while immigrant Asian men and immigrant women from various western countries (Europe, Canada, Australian, New Zealand, Canada, Germany, and Russia) have contemporaneously increased their share in these science occupations. 45 There is also evidence that increases in the percent foreign-born in college decreases the likelihood that a US-born female college student selects a science and engineering major, possibly due to competitionrelated factors. 46 The study's additional analyses indicated that these US-born women were more likely to major in education and in psychology in response to the increasing percentages of immigrants in college.
Finally, the effects of some of the present study's control variables, while not the central focus of this study, deserve some comment in light of previous research. For instance, researchers have found that education, health status, and insurance status are associated with negative attitudes toward physicians, 47 though whether factors such as education and insurance status are significant can vary by ethno-racial group. 7 Research has also discovered that the effect of foreign-born status differs based on the outcome, with no effect on trusting one's own physician, though foreign-born respondents express less trust for physicians in general. 48 Interestingly, a factor closely related to nativity, citizenship status has the opposite effect for Hispanics, with non-citizen Hispanics expressing greater trust for doctors than Hispanic US citizens. 49 The apparent absence of these effects in this study appears to be tied in some part to differences in the items used to compose the multi-item dependent variable. For example, factors such as higher education and good health are both positively associated with the single-item measure of general trust in doctors, though the immigration attitude predictor explains away the effect of education in Table 2 (Model  4) . Interestingly, those without health insurance are more likely to trust their doctor's skills and trust that doctors will not prioritize their earnings, controlling for satisfaction with last doctor visit. This contradicts earlier research that identified a positive effect of having insurance. 47 These last Table 2 . a Doctor satisfaction: "How satisfied or dissatisfied were you with the treatment you received: when you last visited a doctor?" (1) Completely satisfied, (2) Very satisfied, (3) Fairly satisfied, (4) Neither satisfied nor unsatisfied, (5) Fairly unsatisfied, (6) Very unsatisfied, and (7) Completely unsatisfied. b Confidence in scientific community: "I am going to name some institutions in this country. As far as the people running these institutions are concerned, would you say you have a great deal of confidence, only some confidence or hardly any confidence at all in them? Scientific community?" (1) A great deal, (2) Only some, and (3) Hardly any. ***p < 0.001; **p < 0.01; *p < 0.05; and + p < 0.10 (two-tailed).
findings suggest, along with the absence of a foreign-born effect, that some associations may simply have changed with the present GSS data collected in 2012, compared to the GSS data collected in 1998. 47, 48 Research has already identified changes over time in factors associated with physician attitudes between the 1976 GSS data and the 1998 GSS data. 47 
Strength and limitations
A key strength of the study lies in data quality. The GSS is one of the three gold-standard public opinion surveys in the United States, in addition to the American National Election Studies and the Panel Study of Income Dynamics. The GSS is the second most frequently analyzed data source among social scientists, second only to the US Census. 50 Despite relying on high-quality data, the study does have limitations. First, the data are cross-sectional. The causal arrow may be reversed; it may be the case that physician distrust, perhaps due to cultural or communication barriers with foreign physicians, leads respondents to want to reduce the number of immigrants to the US. Panel data that allows examination of whether a priori immigration attitudes predicts subsequent changes in physician trust would be useful. Second, the main predictor relies on a single-item measure of immigration concern; future research could draw on a wider range of immigration attitudes that also reflect intergroup social distance. 18 Relatedly, future research can employ a variety of validated measures to examine physician trust/distrust, 11 as well as generalized trust in doctors versus particular doctor trust. 5, 11 Future research might consider a number of additional omitted variables, such as attitudes toward English language proficiency and other physician communication variables. The GSS also lacked data on physician nativity or details about specific physician encounters, for example, patients' perception of physicians' scientific knowledge, technical skill, social skills, ethical conduct, compassion skills, and so on. Finally, given the widespread use of communitylevel social capital and diversity variables in research on social capital, future studies might employ community-level or even scientific occupation-level indices of ethnic or nativity heterogeneity to examine the role of contextual immigration-related diversity on physician distrust or confidence in science.
At a time when some consider turning to foreign-born and foreign-trained physicians to address the current and projected US physician shortage, this study reveals that Americans' support for reducing immigration to the United States is linked to physician distrust. While prior studies have identified lower physician trust among patients interacting directly with a foreign physician, 9,10 this study's results suggest that physicianpatient interactions may not solely be responsible for physician distrust even if the physician is foreign-born; rather physician distrust is linked to more oppositional attitudes toward immigration in general, which is also associated with a lack of confidence in the scientific community. Controlling for health insurance status indicated that this form of physician distrust was independent of healthy policy/health care payment structure. In light of social capital research that suggests social distance as the mechanism linking diversity to declining social capital, 14 as well as health research indicating communication barriers with foreign doctors, 12 future studies examining physician distrust through the lenses of both resistance to immigration-related diversity and lack of confidence in science as an institution, are needed.
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